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Question 1 [20 marks] 


(a) Define the notion of an analytic function on a domain D C C. 
(b) Show that the function f(a +iy) = e"(cosy + isin y) is analytic on C. 


(c) Find the Maclaurin series of the function f(z) defined in part (b) and determine its 


radius of convergence. 


(d) Find and classify the singularities of the function f(+). 


Question 2 [20 marks] 


on a disc centred in z = —i. 


1 
Find the Tayl ies f = 
(a) Find the Taylor series for f(z) sa 


(b) Determine the disc of convergence of the Taylor series found in part (a). 


(c) Find the Taylor series for f(z) = 5 on a disc centred in z = —i. 


1 
(z +1) 
Question 3 [20 marks] 


(a) Show that for any two points z,w of the Lobachevsky plane there is a unique 


Lobachevsky straight line passing through them. 


(b) Give an example of two different Lobachevsky straight lines passing through a com- 


mon point and being parallel to a third Lobachevsky straight line. 


Question 4 [20 marks] 


Decide which of the following statements are true and which are false. Prove the true 


statements and give a counterexample to the false statements. 


(a) A polynomial function P(z) = ae Cn2" defined on C is surjective but not injective 
if cy #0 and N > 1. 


(b) For any z € C, cos2z = cos* z — sin? z. 


(c) Let f be an analytic function on some domain D with |f| = 1 throughout D. Then 


f is constant. 
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(d) The limit 
fat = 
zo Og 


(e) If f(z) is a complex valued function defined on some domain 2 such that u = Re f 


and v = Im /f are harmonic then f is analytic on Q. 


Question 5 [20 marks] 


5 _ 43 1 
(a) Compute the integral | iio Ei PA dz, where C is the circle |z| = 3 traversed 


_ 7)3 
. ee sade ee 
in counterclockwise direction. 


(b) Using residues evaluate 
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